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– Program Roles: PTCS/PRCU
– PTCS Capabilities Overview
– System Configuration
– Physical Configuration
– Flight System
– PTCS Design
– Subsystems

» Fluids/Structures
» Power
» C&T
» C&DH
» PDSS/EHS-KSC
» TCMS

– Block Diagrams

AGENDA
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 Payload Rack Checkout Unit (PRCU)
– Distributed verification of payload interfaces to the ISS Interface 

Control Documents (ICDs)

 Payload Test and Checkout System (PTCS)
– Final functional checkout of payload to ISS interfaces through the 

use of Flight Equivalent Units (FEUs) which use the latest available 
version of Flight Quality Tested (FQT) software

– Physical fit check of payload to ISS interfaces (at UIP)
– Validation of the MSFC PDSS/EHS system software and databases 

(command and telemetry) with flight experiments
– Local end-to-end checkout of ISS payload to ground system 

interfaces with telemetry downlink (non-RF) to the payload developer 
and command and control to the payload

PROGRAM ROLES
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– PTCS PROVIDES:
» Final functional checkout of payload to space station interfaces

for U.S. Payloads (ISPR, EXPRESS, or Attached) operating in the 
U.S. Lab, International Partner (IP) Labs, the Truss, or IP Exposed 
Facilities

» Single payload - multi rack active checkout 
» Patchable to multi rack locations
» Subsystem interface testing

• Fluids/Structures
• Power
• Communication and Tracking (C&T)
• Command and Data Handling (C&DH)

» Services provided:
• Payload Data Services System (PDSS-KSC)
• Enhanced HOSC (Huntsville Operations Support Center) System (EHS-KSC)
• Test Control & Monitoring System (TCMS)

PTCS CAPABILITIES OVERVIEW
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PTCS PHYSICAL 
CONFIGURATION
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PTCS DESIGN
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 FLUIDS/STRUCTURES (USICU)
– System Capabilities:

» Includes GN2, Vacuum Exhaust, Vacuum Resource, Thermal, 
Raised Access Floor, and Support Structure

 POWER SUBSYSTEM (EPS-USICU)
– System Capabilities:

» Provides Interface B and Interface C power from Power 
Distribution Assembly (PDA)

» Allows local control via panel and remote control via TCMS

SUBSYSTEMS
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 COMMUNICATION AND TRACKING (C&T)
– System Capabilities:

» System provides high fidelity compliment of on-orbit interfaces 
through the use of Program FEUs (HRFM, VBSP)

» Provides services to verify video and telemetry 
pathways/interfaces

 COMMAND & DATA HANDLING (C&DH)
– System Capabilities:

» System provides high fidelity compliment of on-orbit interfaces 
through the use of Program FEUs (PL MDM, PEHGs)

» Provides services to verify command and data pathways/interfaces

SUBSYSTEMS
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SUBSYSTEMS

 PDSS/EHS-KSC (Payload Data Services System/ 
Enhanced HOSC System - KSC)
– System Capabilities:

» PDSS-KSC provides payload telemetry routing and distribution to 
EHS-KSC and User GSE.

» EHS-KSC provides a user interface for uplinking data to ISPR/AP 
and accepting health and status data from the ISPR/AP

» PDSS-KSC is a subset of the MSFC PDSS system (H/W and S/W)
» EHS-KSC is a subset of the MSFC EHS system (H/W and S/W)

 TEST CONTROL MONITOR SYSTEM (TCMS)
– System Capabilities:

» Utilization:  Payload to station interface tests
» Resupply/Return;  MPLM post delivery verfication, prelaunch 

checkout, and launch operations



ISPR/EXPRESS RACK(S)
UNDER TEST

ATTACHED PAYLOAD
UNDER TEST

TCMS

DISTRIBUTOR
RACK
25455

UTILITY I/F PNL ATTACHED P/L I/F PANEL

TERMINAL
DISTR RACK

25457

C&DH

1553 ADDRESS 
SWITCH PANELS

P/L MDM FEU

PORTABLE COMPUTER
SYSTEM (PCS) FEU

UTILITY OUTLET 
PANEL (UOP)

P/L ETHERNET
HUB-GW #1

(PEHG #1 FEU)

P/L ETHERNET
HUB-GW #2

(PEHG #2 FEU)

10BASE-T 
PATCH PNL

PEHG RACK  25472

P/L MDM RACK 25462

PCS RACK 25461

APS
(HRDL)
PATCH
PANEL

1553B
PATCH
PANEL

1553B/HRDL
PATCH RACK

25463

SCSI-1

1553 (1)

HRL (1)

ET
HE

R
NE

T

HR
L

15
53

A 
&

 B

HR
L

EPS

FD
S/

M
AI

NT
. S

W

VI
DE

O

HIGH DENSITY 
GROUND RECORDER

SYSTEM

KU-BAND
FEP

P/L DATA
DISTRIB.

GATEWAY 
(PDDG)

PDSS-KSC1553

C&TCS
HIGH RATE

& VIDEO

USICU

PTCS CONFIGURATION

90/10
OPTICAL
SPLITTER

SGS TEST SET
VBSP STE

PRINTER

RACK-TO- RACK PATCHING

PCS CART UOP 

TAXI

LB FEP 25464/25465
1553 I/F

1553

12
0V

DC

12
0V

DC
DISPLAY

PROCESSOR

VIDEO
BASEBAND

SIGNAL 
PROCESSOR

HIGH RATE
FRAME

MUX
HRL

1553

VBSP/HRD 25460

FLUIDS
THERMAL CONTROL SYS
VACUUM EXHAUST SYS  
VACUUM RESOURCE SYS
GN2 SYSTEM                     

ETHERNET  (802.3)

DISPLAY
PROCESSOR

DISPLAY
PROCESSOR

DISPLAY
PROCESSOR

DISPLAY
PROCESSOR

UTILIZATION CONTROL ROOM #6
DISPLAY BUS

COM & DATA BUS

CNTL RACKS

28VDC
PWR SPLY
SYSTEM

25453

28VDC PATCH
DISTR RACK

25454

3.5 Amp CB PANEL

I/O FEP 25473/25474

488 I/F ANALOGS & DISCRETES

FL
UI

DS
 

LA
N-

1

LA
N-

2

1553 (1)

HRL (1)

C&DH PLATFORM
25469

MATE 3
25471

1553 (7)

HRL (2)

1553 (3)

1553, 120VDC, PRINTER

PEHG PATCH PANEL

A
UI

A
UI

120VDC
PWR

SOURCE
25451

PDA 
(PWR DISTR

ASSY)
25452

PACKET
DATA

ANALYZERHRFM

1553
TAXI

802.3

PAYLOAD
DATA

GENERATORHRFM

1553
TAXI

802.3

TEST
CONTROL
CONSOLE

232
1553

488

802.3

DISPLAY
PROCESSOR

DISPLAY
PROCESSOR

DISPLAY
PROCESSOR

DISPLAY
PROCESSOR

UTILIZATION (POIC) USER ROOM #7

ROUTER

TCMS O&M CONTROL ROOM #5

MULTIPORT REPEATER

APPLICATION
PROCESSOR

ARCHIVE RETRIEVAL
SUBSYSTEM

DISPLAY
PROCESSOR

DISPLAY BUS

LAN
COMPONENTS FDDI

ETHERNET (802.3)
Router

PROJECT
FDDI LAN

EHS - KSC
Telemetry

Server

EHS - KSC
Command

Server

EHS - KSC
Database,
SMAC, and

PIMS
Servers

EHS
Workstations

EHS
Workstations

KSC
Clients

User
GSE

USER
FDDI LAN

EHS - KSC

G
N

2,
TC

S,
VE

S,
VR

S,
FD

S
D

AT
A/

M
O

N

SIGNAL ACCESS
PANEL (SAP)

PD
A 

&
 2

8V
DC

 D
AT

A/
M

O
N

 

TBASE 10

J1
/J

2

J4
3

J4
6/

J4
7

J3
/J

4 J7 J1
6

15
53

A 
&

 B

ET
HE

R
NE

T

J7
7

VI
DE

O

(2 EACH)

FIBER 
OPTIC PATCH

PNL (ISPR)

VIDEO IN

VIDEO OUT
SYNC IN

VIDEO (J16) 
ADDRESS PNL  

VIDEO
ADDRESS
BIT 0 - 7

FIBER 
OPTIC PATCH

PNL (VTS)  

VIDEO IN

VIDEO OUT
SYNC IN

FIBER OPTIC
PATCH PNL   

VIDEO (J77) 
ADDRESS PNL  

VIDEO
ADDRESS
BIT 0 - 7

ISPR VIC MONITOR, 
INPUT,  AND OUTPUT 

PATCH  PANELS  

VIDEO TEST SET

VTS 25460


